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(57) Abstract: The present invention relates to methods for the treatment of di!;ea.ses associated with hyper-proliferation of cells 
by admimslcnng to a subject in need a thcrapcultcally effective amount of at least one psychotroinc agent. Spocifjc proliferative 
diseases against which psychotropic agents were found to be effective are cancer, including nnilti-dnig resistant cancer and diseases 
associated with hyper-proliferation of the sldn cells, such as psoriasis and hyperteratosis. 
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ANn-PROUFERATIVE DRUGS 



FIELD OF THE INVENTION 

The present invention is gepeteSty in the field of pharmaceutical 
compositions and methods for the treatment of disease and disorders, and in 
particular concerns proliferative diseases such as cancer and various skin disorders. 

5 BACKGROUND OF THE INVENTION 

Psychotropics are drugs iised for the therapy of schizophrenia and other 
psychiatric disorders. Thcr^ have bera several studies indicating their effect in 
other, unrelated diseases. Silver et aL, (Society of Biological Psychiatry, 
35:824-826, (1999)) studied the inhibitory effect of several anti-psychotic drw^s, 
10 including haloperidol and flupheuazine on human neuroblastoma celi hntSi- and ' ' 
d^cmstrated that haloperidoU flupentixol, fluphenazine, dopamine and desmethyl 
imipramine had an inhibitory effects on cell nimib^. 

Oth^ studies further showed that phenothiazines have anti-proliferative 
effects on some tumor cells such as leukemic cells, melanoma, glioma and 
15 leukemia (Nordenbetg et al.. Biochemical Pharmacology, 58:1229-1239, (1999)). 

In addition there exists at least one publication, US S,104,8S8, teaching the 
sensitizing of multidrug resistant cells to anti-tumor agents by contactmg the cells 
with some phenothiazines and tfaioxanthenes. 

With regard to antidepressants, conflicting reports exist Clomipramine, 
20 imipramine and citalopram found to induce apoptosis in myeloid leukemia 
HL-60 cells (Xia et aL J. Biochem Mol Toxicol 13:338-47 (1999)). 



wo 02/43652 



PCT/ILOl/01105 



-2- 

The serotonin reuptake inhibitors fluoxetine and zimelidine inhibited 
proliferation of prostate carcinoma cells, an effect attributed to inhibition of 
serotonin vptakc (Abdul M et aL J Urol 154:247-50 (1995)). Other studies 
however, showed that in vivo administration of fluox^ine and amitcyptiline to mice 

5 increased the development of fibrosarcoma, melanoma and breast tumors (Brandes 
LJ, et aL Cancer Res ffl:3796-00 (1992)). 

Other studies in human showed that antidepressant medicatifms (tricyclic 
and paroxetine) are associated with elevation of risk in breast cancer (Cotterchio M. 
et aL Am J Epidemiol, 151:95 1-7 (2000)), or have no effect on breast cancer at all, 

10 as recently reported (Wang RS. J Clin. Epidemiol. 54:728-34, (2001)), 

Several publications also desoibed the use of psychotropic and neurotropic 
agents in treating patients with skin diseases having clear discernible psychiatric 
symptoms, such as psoriasis associated with major depression, vitiligo resulting in 
social anxiety and delusions of parasitosis (Gupta MA. et al. J. Am. Dermatol 

15 14(4):633-645 (1986); Tennyson H and Levine N. Dermatol Clin. 19(1):179-197 
(2001)). Yet, in anotfao: jpublication Fluoxetine-induced psoriasis was reported 
(Hemlock C. et a:'Ami:TPharma6blli6r. 26(2):211-212 (1992)). 

SUMMARY OF THE INVENTION 

The presmt invention is based on several surprising findings concerning 

20 empiric results obtained with several psychotropic drugs. 

First, the present invention is based on the finding that clozapine and 
ciotiapine (tricyclic neuroleptic and antipsychotic agents), paroxetine (bicyclic 
antidepressant) and fluoxetine (monocyclic antidepressant) and otiier related cyclic 
psychotropic drugs are effective against numerous tumors, including glioma, 

25 melanoma, neuroblastoma, colon, lung and prostate cancers (both hormone 
depwdCTt and hormone indq)radent) as well as against multi drug resistance 
(MDR) B16 melanoma cells (known to be resistant to doxorubicin and colductne). 
Neuroblastoma (SH-SY5T resistant to 5-FU and doxorubicin). 
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Thus, according to a first aspect of the inventiQii th^ is provided a method 
for the treatm^t of proliferative diseases comprising administering to a subject in 
need a therapeutically effective amount of at least one active ingredimt, said active 
ingredient is a cyclic psydbotropic agent selected from tricyclic neuroleptic and 

s antipsychotic agents, bicyclic antidepressants and monocyclic antidepressants, witii 
tiie proviso that said tricyclic neurolq>tic and antipsychotic agents are not 
phenotiazines or Ihioxantmes and when said active ingredient is a monocyclic 
antidepressant, said proliferative disease is not prostate cancer. 

The term ^^treaiment^ as used hmin refers to the administering of a 

10 therapeutic amoimt of the psychotropic whidbi is effective to ameliorate undesired 
symptoms associated with the proliferative disease, effective to prevent the 
manifestation of such symptoms before they occur» effective to slow down tiie 
progression of the proliferative disease (as may be evident from changes in tumor 
size, formation of metastases effective to slow down the deterioration of 

15 symptoms, effective to enhance the onset of remission period (e.g. in case of 
psoriasis), effective to slow down the Irrev^ible damage caused in the progressive 
chronic stage of the disease, effective to delay the onset ol said progressive stage, 
effective to lessen the severity or cure the disease, effective to improve survival rate 
or more rapid recovery, or effective to prevent the disease form occurring or a 

20 combination of two or more of the above. 

The term ^''psychotropic agenT as used h^in ref^ to chemical compounds 
all of which comprise at least one aronoiatic ring and are used as CHS active agents. 
In the following where the name of a specific cyclic psychotropic drug is given it 
should be und^istood that this Xecm reSsts not only to tiie formula of tiie drug as 

25 givm for example in, chemical abstracts or medicinal manusoipts (e.g. in 
Psychotropics 2000/2001 Lundbck Ed.) but also to small modifications in the 
formula such as those which mcrease stability; increase permeability to cells or 
decrease permeability to the blood brain barrier (BBB) cause slow release and the 
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like, nevertheless, maintain the biological activity of the agent against 
hypar-piolifoative cells. 

According to one embodiment of this aspect of the invmtion, the tricyclic 
neuroleptic and antipsychotic agent is a derivative of dibenzotfii^ines, 

5 dibenzoazepines» dibenzolhiazepines, dibenzodiazepines or dibenzooxazepines and 
according to one preferred embodiment, ttie tricyclic neuroleptic and antipsychotic 
agent is cloz£q[)ine or clotiapine. 

According to yet anotiher ^bodiment of the invention, the active ag^t is a 
bicyclic antidepressant and said bicyclic antidepressant is preferably paroxetine. 

10 Yet fiirttier, the active ingredirat of the present invention may be a 

monocyclic antidepressant and according to one embodiment of the invention said 
monocyclic antidepressant is a phoiylpropylamine derivative. Preferred monocyclic 
antidq)ressants include phenoxy-3-propylamine derivatives, such as tomoxetine, 
nisoxetine and most preferably fluoxetine. 

15 By one embodiment, the proliferative diseases are tumors including both 

. ... nenign as well as malignant tumors. In particular, tiie tumors treated ,by Ihe cyclic 
psychotropic agents defined above are ghbma; melanoma, neuroblastoma, colon, 
lungs, breast and prostate cancer, multi-drug resistant cancos as well as cancers 
involved with mutated pS3 gene. 

20 As may be appreciated by those of skill in the art, at times, it would be 

preferable to administer the active psychotrc^ic agqnt in combination with 
cytotoxic drugs, such as doxorubicin. Thus, ttie present invention also relates to 
treatment of proliferative diseases in which the p^chotropic agent is administered 
in combination witii one or more cytotoxic drug. 

25 By the term ^combinaHon" used herein it should be understood that the 

cytotoxic drug may be provided to the subject in need, either prior to administration 
of the psychotropic agent, concomitant with administration of said psychotropic 
agmt (co-admmistration) or shortiy Ifaereafi^. Thus, tiie invention should be 
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imd^:stood as relating to any form of combination between the active psychotropic 
- agent and a (^otoxic drug. 

Another fibading on which the present invention is based is that psychc^pic 
agents, sudb as clozapine (tricyclic neurolqptic and antipsychotic), clomipramine 
5 (tricyclic antidepressant), paroxetine (bi(^clic antidepressant) and fluox^ine 
(monocyclic antidepressant) wore effective in srasitizing cancer cells to 
doxorubicin. 

Thus, according to a second of its aspects, the present invention provides a 
method for sensitizing proliferative cells to a cytotoxic drug, the method 

10 comprising administoing to a subject in need an amount of said cytotoxic drug in 
combination with a sensitizing amount at least one psychotropic agent with the 
proviso lhat said psychotropic agent is not a phenotiiiazine or a ttiioxantcne. 

The term *'sensUis^g amount* as used hmm refers to any amount of the 
psychotropic agent yAnch is effective in inducing the toxicity of a drug towards 

15 target cells, the drug being at concmtrations which vnthout the psychotopic agent 

. . . would not be toxic to said target cells. 

-i.f According to one embodiment of this aspect of th& inve^on, the 
psychotropic ageat is a cyclic neurolqptic and antipsychotic agent or a cyclic 
antidq)ressant For example, tricyclic neuroleptic and antipsychotic agents include 

20 clozapine while tricyclic antidepressants include clomipramine, amitriptyline, 
doxepin and imipramine. 

Alternatively, according to this aspect of tiie invention, the active 
psychotropic agent may be a bicyclic antidepressant, such as paroxetine or a 
monocyclic antidepressant, such as fluoxetine. 

25 The sensitizing method of the preset invention may be applied to any type 

of cancer cells, including MDR cancer cells. In &ct, according to one embodiment 
of the invention, there is provided a method for sfflsitiang MDR cancer cells to 
doxorubicin comprising administering to a subject in need an amoimt of 
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doxonibicin in combination with a soositizing amount of at least one psychotropic 
agent selected from clozapine, clomipramine, fluoxetine and paroxetine. 

The present invmtion is further based on the finding that thioridazine, a 
member of the phenothia^e fiumly of neurotropic and antipsfychotic agoits, is 
5 effective in sensitizing MDR cancer cells to cytotoxic drugs. While some 
publications describe phmo1faiazin&-induced cytotoxity, the potentiating effect of 
thioridazine is only now disclosed. 

Thus, the present invention provides a method for sensitizing MDR cancer 
to a cytotoxic drug comprising administering to a subject in need an amount of said 
10 cytotoxic drug in combination witii a sensitizing amount of tiiioridazine. 

Another finding on which the presoit invention is based is that cyctic 
psychotropics are active against proliferative skdn disord^ sudi as psoriasis and 
hypeikeratosis, and possibly also against basal cell carcinoma. 

Thus, according to yet another aspect of the invention there is provided a 
15 metiiod for the treatment of proliferative skin disorders which are not associated 
witii psychiatric symptoms conq}rising administering to a subject in need a 
Ifaerapeuticailly (e:grti^inatologicaUy) effective amount of at least bne-psydiotropie^ 

By the phrase ^^hwk are not associated with psychiatric syifq^oms^^ it is 
20 meant that the subject in need of the treatment of the present invention does not 
suffo:, in addition to the skin disordo; from any psychiatric disorder whidi may, 
directiy or indiiectiy, be the cause or be associated with the formation with the 
proliferative skin disorder. As mentioned hereinbefore, there are several indications 
that psychotropic drug3 may affect skin disorders whidi are associated with mental 
25 disorders, such as psoriasis associated with major depression, vitiligo resulting in 
social anxiety and delusions of parasitosis. Notwithstanding these fiaicts, the present 
invention has now surprisingly shown that irrespective of wheth^ the subject in 
need suffers from other disords:s/diseases, the proliferative the skin disorders may 
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be effectively treated by administration to the said subject a psychotropic agent as 
defined. 

The proliferative sldn disord^ may include any skin disorder associated 
with excessive proliferation of the skin cells and include, inter alia^ psoriasis, 
5 hyperkeratosis and basal cell carcinoma. 

According to one embodiment of this aspect of the invention, the 
psychotropic agent used for treatment of prolifi^ative skin disorders is a 
phenothiazine, including, prefmibly, thioridazine, perphena^e and fluphenazine. 
However, according to another embodiment of this aspect of the invention, 
10 the psychotropic agmt is a cyclic antidepressant Cyclic antidepressants may 
include tricyclic antidepressants, such as clomipramine, amitripfyline, doxepin and 
imipramine, biqrclic antidepressants, such as paroxetine, and monocyclic 
antidepressant, such as fluoxetine. 

Administration of the active iogredient according to the pres^ inv^tion 
IS may be carried out by ai^ method known in the art for administration of 
. pharmaceuticals. For tumor treatment or for seiisitizing tumor cells to a cytotoxic 
dmg die admihisMtfdn iiS^piOticular includes oral administration, parentfiflral ' 
administration (such as i.v., i.p., s.c.), direct injection to tumor site, as well as 
administration of slow release substances. The psydiotropic agCTts, both of the 
20 cyclic neurolqptics and antipsychotic agents and antidepressants can be 
administered both during the active chemotherapy stage, optionally tog^er with 
other known anti-tumor stents having an anti-proliferative activity, as well as for 
secondary prevention purposes (chronic intake) during remission states. The agents 
may be especially useful for treatmCTit of tumors which are resistant to doxorubicin 
25 and otii^ cytokines, since they are c£Q>able of effecting even those tumors whidi 
are drug resistant 

For treatment of proliferative skin diseases, oral and parrat^ 
administrations are s^plicable, however; topical administration is preferable and the 
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active ingredient may be administered as a salve» lotion, ointment ^ydrophilic or 
lipophilic) or susp^ions. Acquosum ointm^ts are especially preferred. 

The presmt invention also conc^ns a pharmaceutical composition for Ifae 
treatmmt of prolifiraratiye diseases comprising a therapeutically effective amount of 

s at least one active ingredient and a pharmaceuticaUy acceptable carrier, said active 
ingredient is a cyclic psychotropic agent selected from tricyclic neuroleptic and 
antipsychotics, bicyclic antidq)ressants and monocyclic antidepressants as defined 
hereinabove in connection vfitii ttie method of tceatmrat of proliferative diseases. 
The pharmaceuticaUy acceptable carriers described herdui, for example, 

10 vehicles, adjuvants, excipimts, or diluoits, are well-known to those who are skilled 
in the art and are readily available to the public. It is preferred tiiat the 
pharmaceutically acceptable carrier be one which is chemically in^ to the active 
compounds and one \)^ch has no detrimental side effects or toxicity imder the 
ccMiditions of use. One example of a carrier suitable for topical administration is a 

15 standard (aqueosum) eucainum preparation commoidy used by pharmacists. 

The choice of carrier will be determined in part by the particular active 
agent, as well as by the p^artiCular iiletfaod U^ed to admiiiist^ the composition of the 
invention. Accordingly, there is a wide variety of suitable formulations of the 
pharmaceutical coirQK>sition of the presmt invention. 

20 The present invention also concerns a pharmaceutical cbnqiosition for 

sensitizing proliferative ceUs to a cytotoxic drug conqirising an amount of said 
cytotoxic drug and a sensitizing effective amount of a psychotropic agent as 
defined above in connection with the method of the invention fo£ smsitizing 
proliferative cells to a cytotoxic drug. 

25 According to one preferred embodiment, the present invention provides a 

pharmaceutical composition for s^isitizmg MDR cancer cells to doxorubicin 
comprising an amount of doxorubicin and a sensitizing effective amount of at least 
one psychotropic agent selected j&om clozapine, clomipramine, fluox^ine and 
paroxetine. 
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According to another aspect, a coiiq)osition for sensitizing MDR cancer 
cells to a cytotoxic drug comprising an amount of said cytotoxic drug and a 
sensitizLog effective amount of thioridazine is provided. 

The present invention also concerns pharmaceutical conq)ositions for the 
5 treatment of proliferative skin disorders which are not associated witii psydiiatric 
symptoms comprising a th^peuticalfy effective amount of a psychotropic agent, 
as defined hereinabove vnUi connectiim to ttie method of the invention for the 
treatment of proliferative skin disorders. 

Finally, the invention also concerns the different uses of psychotropic agents 
10 against proliferative diseases. For example, die inv^tion concmis the use of a 
cycUc psychotropic agent selected fi:om tricyclic neuroleptic and antipsydiotics, 
bicyclic antidepressants and monocyclic antidepressants for the preparation of a 
pharmaceutical composition for the treatment of proliferative diseases, the 
psychotropic agents being as defined above in connection with the method of the 
15 invention for treatment of proliferative diseases. 

• Further, the use of psychotropic agents for the ^>v:eparation of a 
pharmaceutical conq)Osition for sensitiiong proliferative cells, e.g. lADK cancer 
cells, to a cytotoxic drug is also disclosed by the present invention witii tiie proviso 
that said i)sydiotropic agent is not a ph^otiiiazuie or a tfaioxantme, with the 
20 excq)tion of thioridazine as the psychotropic agent 

Yet, the invwtion also concrais the use of psychotropic agents for the 
preparation of a pharmaceutical composition for the treatmrat of proliferative skin 
disorders whidi are not associated with psychiatric symptoms. 

The invention will now be described by w^ of examples with refermce to 
25 tiie accompanying Figures. While the foregoing desoiption describes in detail only 
a few specific embodiments of the invention, it will be understood by fliose skilled 
in die art diat the invrntion is not limited tiiCTeto and that other psychotropic ag^ts 
may be applied to other types of proliferative diseases, without departing fiom tiie 
scope of the invmtion as defined by the s^ended claims. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

In order to understand the invention and to see how it may be carried out in 
practice, a preferred embodiment will now be described, by way of non-limidbg 
example only, with reference to the accompanying drawings, in which: 
5 Fig. 1 shows the effect of paroxedne on viability of primaiy mouse brain 

ceils, primary neurons and on neuroblastoma cells; 

Fig. 2A-2B shows the effect of trifluopoBzine and Ftuopentixol; on cell 
viability of prostate cancer (LN-Cap (Fig. 2A), PC-3 (Fig. 2B)); 

Figs. 3A-3C shows the effect of clozapine on viability of prostate LN--Cq> 
10 cells, melanoma B16 and C6 glioma cells (Fig. 3 A); of cloti^ine on viability of 
mouse lung carcinoma cells (Fig. SB) and of clozapine on mouse melanoma (B16) 
wild type and MDR cells (Fig. 3C); 

Figs. 4A*4D shows the effect of different antidepressant agmts on 
neuroblastoma SH-SY5T cells (Fig. 4A), 3LL lung carcinoma (Fig. 4B), LN-Cap 
15 prostate cells (Fig. 4C) and B16 melanoma cells (Fig. 4D); 

F^. 5 shows the effect of different psychotropic agents on lungs weight in 
mice'30 days post inoculation with 3LL lung ' . — 

Fig. 6A-^F shows the effect of cyclic psychotropic on the toxicity of 
doxorubicin in cancer cell lines. Fig. 6A shows cloz25)ine-induced toxicity in 
20 LN-CapAp prostate cells; Fig. 6B shows clomipramine-induced toxicity in B16 
melanoma cells. Fig. 6C shows clomipramine-induced toxicity in B16-MDR 
melanoma cells; Fig. 6D shows paroxetine-induced toxicity in B16 melanoma cells; 
Fig. 6E shows clompramine-induced toxicity in neuroblastoma SH-SY5T cells; and 
Fig. 6F shows fluoxetine-induced toxicity in neuroblastoma SH-SY5T cells; Fig. 
25 6G shows clozapine-induced toxicity in glioma C6 cell line. 

Fig. 7 shows the effect of p^henazine cm ^)optosis of neuroblastoma 
cell-line 24 or 48 hours post administration; 

Fig. 8 shows western blot analysis of p53 gene product in glioma C6 cell 
being induced by thioridazine, clozapine and p^renazine; 
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Fig. 9 shows tile effect of different antidepressant agents on B-16 MDR 
melanoma cells; 

Fig. 10 shows lungs wei^t of mice inoculated with melanoma B16 cells 
and treated with thioridazine 21 and 27 days after inoculation; 
5 Fig. U shows lung weight of mice inoculated with melanoma cells and 

treated with thioridazine in drinking water. 

Fig. 12 shows lungs weight of mice inoculated widi melanoma cells and 
treated with doxorubicin and doxorubicin+ thioridazine (in drinking water); 

Figs. 13A-13B shows the effect of tricycUc psychotropic agents on viability 
10 of keratinocjrtes cells, including HaCat cells (Fig. 13A) and HaCat IS cells; 

Fi^ 14A-14B shows the effect of monocyclic, bic^clic and tricyclic 
psychotropic agents on viabiUty of HaCat IS keratino(gies cells (Fig. 14A) or 
HaCat n4 cell kcaratinocytes cells (Fig. 14B); 

Figs. 15A-15B shows the effect of phenotfaiazines; doxombicin and S-FU 
IS on HaCat Q^ig. ISA) and HaCat IS (Fig. ISB) keratmoqftes cell viability; 

. JElg* 16 shows the effect of .fliioridazine on DNA fragm<mtation in HaCat 
cells. * ^ 

DETAILED DESCRIPTION OF THE INVENTION 

Example 1 Therapeutic potency of psychotropic drugs 

20 Some phenothiazines, tricyclic neuroleptics, and antidepressants, bicyclic 

antidepressants, monocyclic anddqpressants, halop^dol (a butyrophenone) and 
others Vfctc adnoinistered to differmt cell lines. The cytotoxic activities were 
detranined using the neutral red (NR) Ahnar Blue (AB) and Hoechst cfye 
fluorimetric methods for evaluating DNA content in different cell lines: hiunan 

25 neuroblastoma (SK-N-SH) and (SH-SYST); rat glioblastoma (C6); mouse 
melanoma (B-IS), human prostate (LN-CapAp); and PC-3, mouse lung sarcoma 
(3LL), and human breast (MCF7). The potmtial tfaear^utic potency was calculated 
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as the ratio between Ifae safety of administeed daify dose and the mean IC50 (in 
\M) for eadi agent The results are shown herembelow in Tables lA, IB and IC. 

The results demonstrate the effectivmess of psychotropic drugs in inhibiting 
prolif^tion of cancer cells. A particular effect was observed with the cyclic 
5 psychotropic drugs clomqiramine (tricyclic neuroleptic and anti-dqpressant), 
paroxetine (bicyclic neuroleptic and anti-depressant) and fluoxetine (monocyclic 
neuroleptic and anti-depressant) (Table IB), while no substantial effect was 
observed with other groups of the psychotropic agents, such as those exemplified in 
Table IC. 

10 The effects of different agents, such as perphenazine, haloperidol, clozepine, 

risperidone and sulpiride, was also tested in primacy tissue cultures including, 
mouse embryo v^ole brain culture, mouse- selected embryo, neuronal culture and 
rat new bom myocytic culture. Ihe results obtained (data not ^own) dooDionstrated 
a marked decrease in respcxisiveness, or total lack of sensitivity of the v^ole brain 

15 tissue to all agent tested IC50 > 200 pM (except for perphenazine). The sensitivity 
of neuronal arid myoqytic culture showed IC50 for perpheoazme of 60(iM and 35-5$ 
pM respectively. 



20 
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The effect of paroxetine on primaiy tissue cultures was also evaluated. 
Fig. 1 shows a comparison between the sensitivity of primary mouse hrain> selected 
neurons (obtained by treatment of mouse whole brain ^biyo culture with 5 
Fluorouridine) and hwnan neuroblastoma cells (SH-SY5T) to paroxetine at 
5 concentrations of between lOjjM to lOOjiM The viability of the cells after 
treatment with paroxetine was determined by neutral red (NR) technology 24 hr. 
post treatment As shown in Fig. 1, an increased sensitivity to paroxetine was 
observed with neuroblastoma cells, as con^ared to primaiy tissue. 

These results taken together with the results shown in Tables lA-lC teach 
10 that the s^itivity of tumor tissue, such as melanoma, neuroblastoma, prostate and 
lung carcinoma, to the cytotoxic effect of die tested drugs is significantly hi^er 
than that of primary tissue. 

Tlie results in Table IB are siQjported by the various examples presented 
hereinafter which show the efiBciency of cyclic ps/diotropic drugs on various cell 
15 lines (prostate, melanoma and glioma). As shown in Table IB, paroxetine (a 
bicyclic antidepressant) and.fluoxetine (a monocyclic antidepressant) were foimd to 
be vety eiffective against these cell lines, with an effect similar to that obtaindd witii 
Ihe hi^y effective tricyclic antid^ressant, clomipramine. 

Example 2 Effect of phenothiazines (trii^clic neuroleptic and antipsychotic 

20 agents) on prostate cells 

The effect of trifluopCTazine and flupentixol was studied in two cell-lines of 
human prostate cancer androgen dependmt (LN-Cap) and androgm indepmdmt 
(PC-3). Figs. 2A and 2B show the results of incubation of these cell Unes with the 
agrats (at concentrations between l^M-100|xM), which indicate that both agents 

25 were effective in inhibition of cell prolif^ation. 
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Example 3: Effect of tricyclic nenroleptic drug on various malignant cell 
lines 

Clozapine at varying concentrations (10 nM-100 |iM) was applied to 
different cancer cell lines, including prostate (LN-Cq)ApX melanoma B16, C6 
5 glioma, and cell viability was determined as described above. 

The results are presented in Fig. 3A which shows that in the presence of 
clozapine, the viability of the tested cell lines was significantly reduced. 

In another eiq)erimmt the effect of clotiapine at the same concentrations on 
the viability of mouse lung carcinoma (3LL) cells was det^mined. Fig. 3B which 
10 also presents the effect of other tricyclic psychotropic agents on this cell line, teach 
that also clotiapine is effective in reducing viability of the malignant cells. 

In yet another e^eriment, clozapine at concmtrations of between 
10 [iM-100 pM was applied to mouse melanoma (B16) wild type and MDR cells. 
The results of this experiment are presrated in Fig. 3C which teach fhat clozapine 
IS was effective in reducing viability of botfi wild type and MDR cancer cells. 

Example 4: Effect of cycUc antidepressi^ts on various malignant cell lines 

Cyclic antidepressants at varying concentrations (between lO^M and 100 
pM) was applied to neuroblastoma SH-SY5T, 3LL lung carcinoma, prostate 
(LN-CapAp), melanoma B16 , and cell viability was determined as described 
20 above. Clomipramine (tricyclic), imipramine (tricyclic), paroxetine (bicyclic) and 
fluoxetine (monocyclic). Figures 4A-4E show the effect of the indicated drugs on 
the difference cell lines, all showing a significant abiUty to inhibit survival of the 
differmt tumors. 

Example 5: In vivo effect of cyclic psychotropic ^ents on tumors 

25 Female C57 black mice aged 4 weeks vrcsc used in order to evaluate the in 

vivo effect of cyclic psychotropic agents on tumor cells. In particular, animals were 
divided into S grcREps (6-8 mice each). Animals were inoculated with mouse Lewis 
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lung carcinoma (3LL, 0.5 million each) by i.v. injection to the tail vein and then 
treated by i.p. injection daily for 3 weeks with the following difforent agents 

(1) saline (control); 

(2) Thioridazine (1 5mg/kg); 

S (3) Clomipramine (30m^kg); 

(4) Fluoxetine (30mg«cg); and 

(5) Paroxetine (30mgflcg). 

Ehiring the treatment period animals wm inspected daily and Iheir body 
weiglht registered twice a week. The survival rate during four weeks of treabnmt 

10 was: Controls:S/8, tfiioridazine 7/7, clomipramine 7/7 fluoxetine S/7 (two animals 
died on tibird and forth week, but no signs of lung metastases or other tumor was 
found), and paroxetine S/6 (one animal died on third week, with no signs of 
metastases or tumor). After the four wedcs of treatment the mice were saaiGced 
and their lungs dissected and weighted. Lungs weight is shown in Fig. 5 whicli 

15 teaches that all active agents were effective in reducing tumor size as compared to 
the control group. 

Example 6: Sensitization of doxorubicin ^otoxicity by low concentrators of 
neuroleptic and antidepressant agents 

Example 6A: clozapine-induced toxicity of doxorubicine in prostate LN-Cap cells 
20 Prostate LN-Cap cells were divided into three groups: 

1 . Cells treated with clozapine alone (20|aM and 2S|4^^. 

2. Cells treated with doxorubicin alone (1 pM) 

3. Cells treated with clozapine and doxorubicin (administered 
simultaneously) at the concoitrations indicated for groups 1 and 2. 

25 Fig. 6 A presoits the induction of doxorubicin (a cytotoxic drug widely used 

in the therajiy of malignant diseases) toxicity by cloz2q)ine in the prostate canco: 
cell-line. In particular, the results presented in this Figure demonstrate that at 
concCTtrations in which cloz^ine alone is not effective, its combination with 
doxorubicine potentiated the toxicity of the latter towards the tested cell line. 
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Example 6B: clom^amine-induced toxicity of daxorubicine in B16 melanoma cell 
line 

The effect of clomipramine, a triq^clic antidepressant on the toxicity of 
doxorubicin in melanoma B 16 was evaluated. 

5 Clomipramine (10, IS, and 20 pM) was implied to B16 melanoma cells 

either alone or in combination with doxorubicin (1, 2.5 and 5 pM). The results 
presented in Fig. 6B shows that while low concentrations of clomipramine were 
effective in reducing cell viability, whra administered in combination with the toxic 
agent, doxorubicin, cell viability was substantially reduced to less than IS% fiom 

10 control. 

Whm clomipramine was applied to MDR B16 melanoma in combination 
with doxorubicin, cell viability was significantly decreased, in a dose dependant 
manner, d^onstrating tiie potentiation of doxorubicin by the antidepressant ^ig. 
6C). The same effect was also observed with paroxetine whi^ s^plied to B16 

15 melanoma cells (Fig. 6D). 

When ^plie<l to doxorubicin resistant neuroblastoma cells (SH-SY5T), 
clomipramine (Fig. 6E) and fluoxetine (Fig; 6F) whm also shown to potmtiate thb 
toxicity of doxorubicin, in a dose dependant mann^. Finally, when clozapine was 
lulled to glioma C6 cells, it was also shown to induce toxicity of doxorubicin to 

20 these cells (Fig. 6G). 

Example 7: Effect of perphenazine on apoptosis in neuroblastoma cell lines 

Neuroblastoma cell line (SK-NSH) were administered with varying 
concentrations of perphoumne (2.5-40|jjM[). The percentage of apoptosis of the 
cells was determined by flow cytometry of propidium iodide stained cells using a 
25 fluorescence-activated cell sort^ O^ACScan) (Becton and Dickenson, 
Heidelberg, CA) equipped with an argon ion laser (an excitation wavel^gth, 
488nM) and a doublet discrimination module (DDM). Lysis n (BD) software was 
used for data acquisition. Apoptotic nuclear changes were evaluated according to 
previously suggested criteria. 
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The results are shown in Fig. 7. As can be seen perphenazine induced a 
mortal and dramatic apoptosis after 24 and 48 hours at concentrations of 20pM and 
higher. 

Example 8 Effect psychotropic drugs on pS3 mutant gene expression 

5 The tumor suppressor protein p53 is a transcription factor involved in 

maintaining genomic integrity, and preventing cell proliferation. Mutations in the 
p53 gene are frequent in cancer diseases, and are associated with bad prognosis, 
development of resistance and difiBculty to treatment 

The effects of the following agents: thioridazine, clozapine and 

10 perphenazine were assessed on the expression of p53 mutant gene in glioma C6 
cell- line usuig westem blotting analysis. 

The data shown in Fig. 8 indicates a marked decrease in the egression of 
p53 mutant induced by the three agents, with highest activity of thioridazine (30 
and 60 |iM). (Mean 75% decrease), and mean of 30% by clozapine and 

15 perphenazine (60 foM). 

Example 9: Effects of cy^c antidepressants on mnM-dnig resistant (IVIDR): 
tumors 

While some phenotfaiazines have been associated with some malignancies, 
th^ has been no e;q>licit indications in the prior art that phenotfaiazines, or other 

20 cyclic antipsychotics are suitable in particular to tumors vrbich were found to be 
resistant to other cytotoxic drugs. 

The effect of cyclic antidepressants, such as clomipramine, imipramine, 
fluoxetine and paroxetine on wild type B16 mouse melanoma and transformed 
(MDR) B16 melanoma cells was also tested. The results \^ch are presented in 

25 Fig.9 show a high sensitivity of both cell-lines to the cyclic antidepressant drugs, 
with IC50 levels of b^ween 15-20|iM for paroxetine,^ fluoxetine, clomipramine and 
imipramine. 
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These results clearly indicate that cyclic antidepressants can inhibit survival 
of malignant cells resistant to doxorubicin. 

Example 10 In vivo studies of thioridazine - intra-peritoneral administration 

Example lOtA) 

5 Male C57 black mice aged 5-7 weeks were used. Animals were inoculated 

with B16 melanoma cells by i.v. injection (200,000 cells/mouse) to the tail vdn. 
Mice were treated with thiorida2dne (2.5, 5, 10 and 20 mg/kg i.p. x 3 times/week), 
treatment was initiated one week before inoculation and continued after 
inoculation. Selection of concmtration was performed after a preliminaty 

10 experiment in which highCT concentration of the drug (30, 50 and 100 mg^kg) were 
injected 3 times weekly and- found toxic causing: sedation, respiratory depression 
and death. Body weight was recorded three times weekly during the e^eriment 
and survival was registered. Animals were sacrificed 24 days aft^ cell inoculation, 
and lungs were dissected and weighted. 

15 Results 

The results (data iiot shown) tea]di'tiiat among treated animals survival rate 
was: for 2,5 mg/kg 4/5; for 5 mg/kg 3/4; for 10 and 20 mg/kg 5/5. Lungs weight 
was invmely related to the dose of thioridazine used, and a significant decrease in 
lungs weight was found in the groiq> treated with 20 m^l^ compared to the low 
20 dose 2.5 mg/kg (p=0.05). No difference was found between tiie body weight 
pattern in the different groups. 

Example 10(B) 

Female C57 mice aged 5-7 weeks were used, animals were divided into 3 
treatment groups: 

25 1. Controls: B 16 inoculated vehicle treated; 

2. Thioridazine 10 mg/kg; 

3. Thioridaane 15 mg/kg (injected i/p x 3/week). 
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Half of the animals were sacrificed after 21 days and half after 27 days. 
Lungs weight and number of metastases w^ recorded. 

Results 

Aft^ 21 days animals showed a tmdency toward decrease in metastases 
s number in the diioridazine groups as compared to controls: mean numb^ of 
metastases was: 28.S, 46.1 and 53.8+ for (Thio 1S» Thio 10 mg/kg and controls 
respectively). No difference was found in lungs weigiht When animals were 
sacrificed on the day 27 of the experiment, an inverse relationship was found 
between thioridazine dose and lungs weight (Mean: 685, 520 and 335 mg for 
10 controls, Thio 10 mg/kg and Thio 15 mg/kg respectively). The diffidence betwem 
Thio 15 mg/kg and control animals was significant (p<0.05). In terms of numb^ of 
metastases control animals presented confluent lui^ in (6/7), Thio (10 m^kg) 
showed also confluence in 6/7 mice, and Thio (15 mg^l^ showed confluence only 
in 2/7 mice. The results obtained (data not shown) are shown in Fig. 10 which 
IS shows that thioridazine administered via parent^al route se«fis to induce a 
parenteral activity in animals against tumor (BI6 melanoma) growth and 
metastases spreading. The drug aliso increases survival rate. ElFective doses were 
15-20 mg/kg (lower doses were found not significantly effective). Concentrations 
higher than 30 mg/kg (parenteral route) w&ce found toxic. 

20 Example 11 /iiiwo studies of thioridazine -Administration via oral route 

Example llfA) 

Mice C57 black females ages 5-7 weeks wwe used. Mice were inoculated 
with Melanoma B16 cells and divided randomly (S-6/cage). Animals were divided 
into three groups: 
2s 1. Controls B16 with no tfa^rs^, 

2. Thioridazine 20-30 mg/kg per day; 

3. Thioridazine 30^ mg/kg per day. 
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Thioridazinc was dissolved in drinkiiig water to foim either a clear solution 
(i.e. at low concentration), or a very mild suspension (i.e. at hi^ concentration). 
Water consumption was registered daily, and calculation of dose was performed 
according to the mean consumed water. Body wei^t was registered 3 time/week. 

5 Results 

The drug was tolerated very well and no side effects or modification in 
behavior were noted in all animals. Animals were sacrificed after, 24, 27 and 30 
days. After 24 days big or conglomerate metastases were only in 1/7 control mice, 
and the same rate was found in the 20-30 mg/kg treated group. No big or confluent 

10 metastases were found in the higher concentration group. In the next autopsies: 27 
and 30 days were found a marked difference between the controls and the 
thioridazine treated groups: Mean lungs weight for controls B16 inoculated mice 
were: 583.4 and 487.6 mg, whereas mean lungs weig^it for thioridazine (Thio) 
groups were: 2S8.0, 209.4, 338.8 and 329.6 mg. Confluent metastases were found 

IS in 6/11 control animals and in 0/21 in Thio treated mice. Small size and low 
number of metastases were found also in Thio treated anliaals. Spoutam^wias death 
during experiment occurred in 5/18 controls and in i/36 Thio treated mice. No 
difference was found in body weight between healthy controls, B16 controls and 
thioridazine treated mice. Results of lungs wei^t are shown in Fig. 11 and survival 

20 of mice given thioridazine (40-50mg/kg) in drinking water results. 

Oral administration of thioridazine (20-40 mg/kg/day) to mice inhibits 
tumor (B16 melanoma) growth, metastases spreading, and increases survival rate. 
The drug (via oral administration) is well tolerated and no side effects were 

noted. 
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Example 12: In vivo studies of thioridazine in combination with doxorubiein - 
Administration via oral ronte 

Mice C57 black females ages 5-7 weeks were used. Mice were inoculated 
with Melanoma B16 cells and divided randomly (7-8/cage). Animals were divided 
5 into three groiqps: 

1 . Control- B 16 cells with no therapy; 

2. Treatment with doxorubicin 4mg/kg i.p given once (3 days later). 

3. Treatment with doxorubicin (4m^g) and thioridazine 
2S-3Smg/kg/day via drinking water. 

10 Results 

All Animals in the control and the thioridamie + doxorubicin groups 
survived. In the doxorubicin group 2/7 animals died 7 and 14 days after 
inoculation. Animals ware sacrificed after 21 days and lungs were dissected 
weighted and the number of metastases counted. Lungs weight was 770+/- 95 mg 
15 in the B16 controls, 538+/- 137 mg in the doxorubicin and 381+/- 95mg in the 
..V „-n . v^^M^^j^^^. group. Th^ number of animals presenting non c6nflutot>ltmgs>was>^^^ . 
highest 5/7 in the combined group compared to 2/7 in doxombicin and 0/7 in the 
B16 control group. 

Fig. 12 and Table 2 below presmt, respectively, lungs weigjhit and metastases 
20 status in the different mice. 



Table 2-Efiect on lung metastases of combuied treatmoit with doxorubicin 
and thioridazine 



Group 


Total 


Earity death 


Confluent 


Nfxi-Cixr&uait 


1 


9 


0 


8 


1 


2 


7 


2 


3 


2 


3 


7 


0 


2 


5 
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These results demoBStrate that the combinatiQii of thioridazme and 
doxonibicin prevented spreading of metastases and improved the effect of 
doxorubicin on survival and tumor growth. 

Example 13: Effect of psychotropic drugs on proliferative skin diseases 

5 A. In vitro effect on cell viabiUiy 
Materials and methods 

Three human immortal keratinocytes ceU-lines were employed as models 
for proliferative disorders: HaCat (spontaneously immortalize, non tumorigenic 
human skin keratyniocyte line) HaCat IS (benign, tumorigenic), and HaCat 

10 n-4RT (Malignant Tumorigenic. Hie cells were maintained as described by 
Bachmeier BE et al (Bachmeier BE et aL Biol. ChCTi 381(S-6):S09-S16 (2000)). 
Cells were treated with different classes of psychotropic dmgs such as: 
phenothiazines (e.g. tliioridazine, pophenazine), tricyclic neuroleptics (e.g. 
clozapine)^ tricyclic antidepressants (e.g. clomipramine, imipramine, doxepin), 

15 bicycUc aptidei^ressants (e.g. paroxetine), monocyclic antidepressants (e.g. 
fluoxetine). The dmgs ^ere administered at concentrations within the nCnge of 
S-100(jM and cell viability was measured 24 hr post-admmistmtion by Neutral 
red staining. The efficiency of the agents against viability of the cell lines was 
evaluated also by comparison with two commonly used anticancer agents 

20 (Doxorubicin and S-fluorouracil (S-FU)) at equimolar concentrations. 
Results 

The different agents were shown to induce a marked dose dependent 
inhibitory activity on viability of the three different keratinoc^ cell lines (Figs. 
13A and 13B). As presented in these figures thioridazine (Phenotfaiazmes), 
25 clomipramine (tricyclic antidepressants) paroxetine (monocyclic antidepressant) 
and fluoxetine, (bicyclic antidepressant) were shown to be effective in reducing 
cell viability, i.e. inhibiting cell proliferation in both cell lines. 
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The sensitivily of the HaCat n-4RT malignant tumorigenic cell line was to 
the different agents was also evaluated and was shown to be higher than that of 
the non malignant (IS) cells or of the non tumorigenic HaCat cells, the latter 
showing a sensitivily similar to that of ttie IS cell line. The ICSO values for the 
5 activity of the different agents on the three types of keradnocyte cell lines is 
sunmiarized in Table 3 and Fig. 14A and Fig. 14B. 



Tables 



IC50 (|XM) in keratinocytcs 




HaCat 


ME 


HaCat 15 


ME 


HaCat n4 


Thiorida^e 


9,14 


11.5 


13, 15, 15 


14 


10 


Perphenazine 


24,24 


24 


30,22 


26 




Fluphenazine 


16,22 


19 


26, 18 


22 




Clomipramine 


20,20 


20 


27,31,24 


27 


16 


Clozapine 


>100 


>100 


>100 


>100 


73 


Clozapine 


>100 


>ipo 


>100 


>100 




Paroxetine 






21 


21 


12 


Fluoxetine 






20 


20 


13 


Doxq)ine 






62 


62 


48 



10 As shown in Table 3, the ICSO values obtained for the active agraits range 

between 9pM and 100 jiM, wherein the more active agents are consid^d as 
those possessing ICSO values of 10-30jiM. 

When responsiveness to doxorubicin and 5-FU as compared to 
thioridazine was tested in the HaCat and HaCat IS cells (Fig. ISA and ISB 

15 respectively), both cell-lines responded to thioridazine with a similar pattern of 
sensitivity, but were resistant to S-FU, and only the HaCat (non tumorigenic) 
cells responded to doxorubicin with the same equimolar ICSO levels as for 
thioridazine. 
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B. Effect on DNA fragmeniaiion 

DNA jQragmentation was det^mined by flow cytometric analysis of 
propidium iodide-stained cells according to the method of Vindelov et al 
Vindelov, L.L,» et al Cytometry. 5:323-327 (1983)) using a fluorescence 
5 activated cell sorter (FACScan, Becton and Dickenson, CA). The study was 
conducted in HaCat and in HaCat IS cells (500,000 and 1,000000 cells eadi 
sample) treated with 25 and 50pM thioridazme. 

HaCat cells show basal fragmentation rate of 29%, however, xxpon 
treatment with thioridazine the rate of fragmentation increased to a level of 
10 82m (with 25iiM) and 89.3% (with 50|iM) respectively. 

In 15 cell-line basal apoptosis was only 10.23% and following e?cposure to 
Aioridazine, apoptosis increased to 74.5% (with 25|iM) and 76.6% (with 50^M) 
respectively (see Fig. 16). 

These results suggest that the inhibitory effect of thioridazine on the 
IS viability of proliferative skin cells is mediated by augmentation of DNA 
fragmentation, which is a hallmark of apoptotic mechanism. 

C Effect of topical administration of thioridazine cream on psoriatic 
subjects 

Three subjects suffering from psoriasis, nevertheless, lacking any 
20 psychiatric disorder were treated for psoriasis with a cream containing 
thioridazine. Thiaridazine cream was prepared by dissolving thioridazine (3 mg) 
in of distilled water (l.Sml). The mixture was then added to a standard 
(aqueosum) eucerinum preparation (30g) and mixed thoroughly untU a 
homogenous cream was obtained. 
25 Subject 1 

An 18 years old female subject sufifoied since the age of 4 years from 
localized psoriasis with scaling and erythraia mainly in elbows and knees 
(however, otherwise healthy and witti no psychiatric disturbances or symptoms). 
The subject re^onded poorly to topical steroids. Afler several months without 



wo 02/43652 



PCT/ILOl/01105 



-28- 

any treatment, tiie psoriatic areas of the subject's skin were applied twice a day 
vnih the cream. 

A marked reducing in tiie skin's scaling and erythema were noticed even a 
few days after treatment, the improvement in the skin's condition persisted for 
5 one year during which the subject was continuously treated daily with the cream, 
as described above. In addition, the treatment was effective in reducing the size 
of the local lesions. 

Upon cessation of the treatmrat (for 14 days) a marked exacerbation of the 
psoriatic lesions was obs^ved which again were vanished after reestablishment 
10 of the treatment. 
Subject 1 

A 60 years old healthy male subject suffering fiom local psoriasis on the 
back and pahns of his hands (however, otherwise healthy and vnUx no psychiatric 
disturbances or symptoms) was treated twice daily witii the thioridazine cream. 
IS After four months of treatment a decrease in the scales and erythema was 
observed. Cessation of. treatment resulted in recurrence . of the psoriatic 
symptoms. 

With both subjects, no side effects of treatment were observed. 



20 
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CLAIMS: 

1« A method for the treatment of a proliferative disease comprising 
administering to a subject in need a tlierapeuticaUy effective amount of at least one 
active ingredient, said active ingredient is a cyclic psychotropic agent selected from 

5 tricyclic neuroleptic and antipsychotics^ bicyclic antidepressants and monocyclic 
antidepressants, with the proviso that said tricyclic neuroleptic and antipsydiotic 
agents are not phenotiazines or thioxantraes and y/hea said active ingredient is a 
monocyclic antidepressant, said proliferative disease is not prostate cancer. 
2* The method of Claim 1, wherein said tricyclic neuroleptic and 

10 antipsychotic agent is a derivative of dibenzotliiepines, dibenzoazepines, 
dibenzotfaiazepines, diboizodiazepines or dibenzooxazepines. 

3. The method of Claim 1 or 2, wh^ein said tricyclic neuroleptic and 
antipsychotic is clozapine or clotis^ine. 

4. Hie method of Claim 1 , wherein said bicyclic antidepressant is paroxetine. 
15 5. The method of Ckum 1, whmin said monocyclic antidepressant is a 

phenylpropylazmne derivative. ...r.. ' 

6. The mediod of Claim S, wh^in said monocyclic antidepressant is a 
phenoxy-3-propylamine derivative selected from the group consisting of 
tomoxetine, nisoxetine and fluoxetine. 
20 7. The method of Claim 6, wherein said monocyclic antidepressant is 
fluoxetine. 

8. The method of Claim 1, wherein said proliferative disorder is cancer. 

9. The method of Claim 8, wherein said cancer is selected from 
neuroblastoma, glioma, melanoma, prostate canc^, multi-drug resistant (MDR) 

25 cancCT, lung cancer, breast cancer and cancers associated witii mutated pS3 gene. 

10. The mettiod of Claim 9, wfa^in said treatment cominises administration 
of said active ingredient in combination with a cytotoxic drug. 

IL The method of Claim 10, \^min said cytotoxic drug is doxorubidiL 
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il. Hie method of Claim 1 comprising paienteial administration of the active 
ingredient 

13* The method of Claim 12, wherdn said parenteral administrations include 
intravenous, subcutaneous, intramuscular, intramedullary or direct injectioa 
5 14. The method of Claim 1, comprising oral administration of the active 
ingredient 

15. A method for smsiti:dng proliferative cells to a cytotoxic drug comprising 
administering to a subject in need an amount of said cytotoxic drug in combination 
with a sensitizing amount at least one psychotropic agent with the proviso tliat said 

1 0 psychotropic agent is not a phenotiiiazine or a thioxantoie. 

16. The method of Claim IS, wh^ein said psychotropic agent is a cyclic 
neurolq)tic and antipsydiotic agent or a cyclic antidepressant. 

17. The method of Claim 16, wherein said cyclic neurolq>tic and antii)sychotic 
agent is a tricyclic compound selected from clomipramine, amitriptyline, doxepin 

15 and imrpramine, 

18. The method of Claim 17, wherein said cyclic antidqpressant is a .tric/clic 
con^und selected fioffi clozapine, and cloti^ine. 

19. The method of Claim 16, wherein said cyclic antidepressant is paroxetine. 

20. The method of Claim IS, wfao^in said cytotoxic drug is doxorubicin. 

20 21. A method for smsitizang MDR canc^ cells to a cytotoxic dmg ccmiprising 
administering to a subject in need an amount of said cytotoxic drug in combination 
with a sensitizing amount of at least one psychotropic agent 

22. A method for sensitizing MDR cancer cells to a doxorubicin comprising 
administering to a subject in need an amount of doxorubicin in combination with a 

25 sensitizing amoimt of at least one psychotropic ag^t selected from clozeqpine, 
clomipramine, fluoxetine and paroxetine. 

23. A method for sensitizing MDR cancer to a cytotoxic dmg comprising 
administering to a subject in need an amount of said cytotoxic drug in combination 
with a sensitizing amount thioridazine. 
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24. The method of any one of Claims IS, 21-23 compcising paienteal 
administration of the active ingredient 

25. The method accoidmg to Claim 24, wh^in said parenteral administrations 
include intravenous, subcutaneous, intramusculior, intramedullary or direct 

5 injection. 

26. The method of any one of Claims 15, 21-23, con^rising oral 
administration of the active ingredient 

27. A method for tiie treatment of proliferative skin disorder \^di is not 
associated with psychiatric symptoms ccnnprising administering to a subject in need 

10 a Iherapeiitically effective amount of at least one psychotropic agent 

28* The method of Claim 27, i^CTein said prolif^utive skin disordor is 
selected fixnn psoriasis, hyperkeratosis and basal cell carcinoma. 

29. The method of Claim 27, wherein psychotropic agent is a phenottiiaztne. 

30. The method of Clahn 29, wherein said phenothiazme is selected from ttie 
15 group consisting of thioridazine, petph^iazine and fliq)henazine. 

31. The method of Claim 27, wherein said psychotropic agent is a tricyclic . 
antidepressant 

32. The method of Claim 31, wherein said tricyclic antidepressant is selected 
firom the group consisting of clomipramine, amitriplyline, doxepin and imipramine. 

20 33. The metiiod of Claim 27, wherein said psychotropic agent is a bicyclic 
antidepressant 

34. The method of Claim 33, v^erein said bicyclic antidepressant is 
paroxetine. 

35. The method of Claim 26, wherein said psychotropic agent is a monocyclic 
25 antidepressant 

36. The method of Claim 35, wherein said monocyclic antidqiressant is 
fluoxetine. 

37. The method of Claim 27, whoiein said active ingredi^t is applied topically 
to the diseases skin cells. 
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38. Hie method of Claim 27, wherein said active ingredimt is applied topically 
to the diseased skin cells. 

39. A phamiaceutical composition for the treatment of proliferative diseases 
comprising a therapeutically effective amount of at least (me active ingredirat and a 

5 pharmaceutically acceptable catriea; said active ingredient is a cyclic psychotropic 
agent selected fix>m tricyclic neurolq>tic and antipsychotics, bicyclic 
antidepressants and monocyclic antidepressants, with the proviso that said tricyclic 
neuroleptic and antipsychotic agents are not phraotiazines or tiiioxantenes and 
when said active ingredimt is a monocyclic antidepressant, said proliferative 

10 disease is not prostate cancer. 

40. The composition of Claim 39, whmin said tricyclic neuroleptic and 
antipsychotic agent is a derivative of dibenzotiiiepines, dibenzoazq)ines, 
dibenzotfaiazepines, dibenzodiazepines or dibenzooxazepines. 

41. The composition of Claim 39 or 40, whea:em said tricyclic neuroleptic and 
15 antip^chotic is clozapine or clotiapine. 

42. The composition of Claim 39,. wherein said iticyclic antidepressant is 
paroxetine. 

43. The conqiosition of Claim 39, whoiein said monocyclic antidepressant is a 
phenylpropylamine derivative. 

20 44. The composition of Claim 43, wherein said monocyclic antidq>ressant is a 
pheno^qr-3-propylamine derivative selected from the group consisting of 
tomoxetine, nisoxetine and fluoxetine. 

45. The composition of Claim 44, wherein said monocyclic antidepressant is 
fluoxetine. 

25 46. The composition of Claim 39, wherein said prolifOTtive disorder is cancer. 

47. The composition of Claim 46, wherein said cancer is selected from 
neuroblastoma, glioma, melanoma, prostate cancer, multi-drug resistant (MDR) 
canco", lung cancer, breast cancer and cancers associated with mutated p53 g^e. 

48. The composition of Claim 39, comprising a cytotoxic drag. 
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49. The composition of Claim 48, wherein said cytotoxic drag is doxorabicin. 

50. The composition according to Claim 39, in a dosage form suitable for 
parenteral administration. 

51. The composition according to Claim 50, in a dosage suitable for 
5 intravCTous, subcutaneous, intramuscular, intramedullaiy or direct injection. 

52. Hie composition of Claim 39, in a dosage form suitable for oral 
administration. 

53. A pharmaceutical composition for sensitizing proliferative cells to a 
cytotoxic drug cx)mprising an amount of said cytotoxic drug, a soisitizing effective 

10 amount of a psychotropic agent and a phannaceutically acceptable carrier with &e 
proviso that said psychotropic agent is not a phenothiazine or a tfaioxantene. 

54. The conqposition of Claim 53, whmin said psychotropic a^at is a cyclic 
neuroleptic and antipsychotic agent or a cyclic antidepressant agent 

55. The composition of Claim 54, wherein said cyclic neuroleptic and 
15 antipsychotic agent is a tricyclic compound selected from clomipramine, 

anutriplyline, ,doxq>in and itnipramine. 

56. The c>omposition of Claim 55, wherein said cyclic agdHt is a tricyclic 
compound is selec:ted from clozapine and clotiapine. 

57. The cxHxqpositicHi of Claim S3, wherein said cyclic antidepressant is 
20 paroxetine. 

58. The cx>mposition of Claim 53, wherein said cytotoxic drug is doxorubicin. 

59. A pharmaceutical composition for sensitizmg MDR chancer cells to a 
cytotoxic drug comprising an amount of said cytotoxic drug in combination with a 
sensitizing amount of at least one psychotropic agent 

25 60. A pharmac^eutical cxmiposition for sensitizing MDR canc^ cells to 
doxorubicin comprising an amoimt of doxorubicin and a sensitizmg amount of at 
least one psychotropic agent selected from cloz^ine, clomipramine, fluox^ine and 
paroxetine. 
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61. A pharmaceutical composition for sensitizing MDR cancer cells to a 
cytotoxic drug comprising an amount of said cytotoxic drug, a sensitizcDg effective 
amount thioridazine and a pharmaceutically accq)table carrier. 

62. Ihe composition of any one of Claims S3 or 60-61, wherein said 
5 pharmaceutically acceptable carrior is suitable for parental administration. 

63. The composition according to Claim 62, in a dosage form suitable for 
intravenous, subcutaneous, intramuscular, intramedullary or direct injection* 

64. The conq)osition of any one of Claims 53 or 60-61, in a dosage form 
suitable for oral administration. 

10 65. A pharmacratical composition for flie treatment of proliferative skin 
disorders which are not associated with psychiatric symptoms comprising a 
th^:iq)eutically effective amount of a psychotropic agent and a pharmaceutically 
acceptable carri^. 

66. The composition of Claim 65, wherein said proliferative skin disord^ is 
IS selected fixnn psoriasis, hyperkeratosis and basal cell carcinoma. 

6?. The composition of Claim 65, wherein psydiotropjc ^tgect is r? 

phenotluazine. " 

68. The composition of Claim 67, wherein said phenotfaiazine is selected from 

the group consisting of thioridazine, perphenazine and fluphenazine. 
20 69. The composition of Claim 65, wherein said psychotropic agent is a 

tricyclic antidepressant 

70. Ihe composition of Claim 69, wherein said tricycUc antidepressant is 
selected from the groiq) consisting of clomipramine amitriptyline, doxepin and 
imipramine. 

25 71. The composition of Claim 65, wherein said psychotropic agent is a bicyclic 
antidepressant 

72. The composition of Claim 71, wherein said bicyclic antidepressant is 
paroxetine. 
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73. The composition of Claim 65, wherein said psychotropic agmt is a 
monocyclic antidepressant 

74. The composition of Claim 73, whmin said monocyclic antidepressant is 
fluoxetine. 

5 75. The composition of Claim 65, wh^in said pharmaceutically acceptable 
carrio- is suitable for s^lication of the composition topically onto the 
hyper-proliferating skin. 

76. Use of a cyclic psychotropic agmt selected from tricyclic neuroleptic and 
antipsychotics, bicyclic antidepressants and monocyclic antidepressants for tiie 

10 preparation of a pharmaceutical composition for the treatment of proliferative 
diseases, with the proviso that said tricyclic neuroleptic and antipsychotic agents 
are not phenotiazines or thioxantenes and that yvbea said active ingredient is a 
monocyclic antidepressant, said proliferative disease is not prostate cancer. 

77. The use of Claim 76, whmin said tricyclic neuroleptic and antipsychotic 
15 agent is a derivative of dibenzotbiepines, dibenzoazepines, diboizotfaiazepines, 

dibenzodiazepines or dibenzooxazepines,. 

78. The use of Claim 76 or 77, \^erein said tricyclic neuroleptic and 
antipsychotic is cloz^ine or clotiapine. 

79- Hie use of Claim 76, v^erein said bicyclic antidepressant is paroxetine. 
20 80. The use of Claim 76, wherein said monocyclic antidepressant agent is a 
phenylpropylamine derivative. 

81. The use of Claim 80, wherein said monocyclic antidepressant agent is a 
pheno^-3-propylamine derivative selected from the group consisting of 
tcmoxetine, nisoxetine and fluoxetine. 
25 82. The use of Claim 81, whmin said monocyclic antidepressant agent is 
fluoxetine. 

83. The use of Claim 76, for the prq}aration of a pharmaceutical composition 
for the treatment of cancer. 
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84. The use of Claim 83, wherein said cancet is selected fix>m neuroblastoma, 
glioma, melanoma, prostate cancer, multi-drug resistant (MDR) cancer, lung 
cancer, breast cancer and cancers associated with mutated pS3 gme. 

85. Use of a psydiotropic agent for the preparation of a pharmaceutical 
s composition for sensitizing proliferative cells to a cytotoxic dr^ wift the proviso 

that said psychotropic agent is not a phenolfaiazme or a Ihioxantme 

86. The use of Claim 85, wherein said psychottx>pic agent is a cyclic 
neuroleptic and antipsychotic agent or a cyclic antidqpiessant agent 

87. The use of Claim 86, wherein said cyclic neuroleptic and antipsychotic 
10 agent is a tricyclic compound. 

88. The use of Claim 87, "vsiierein said tricyclic compound is clozapine, 
clomipramine. 

89. The use of Claim 86, wherein said cyclic antidqiressant is paroxetine. 

90. The use of Claim 85, wherein said cytotoxic drug is doxorubicin. 

15 91. Use of a psydhiotropic agent for the prq)aration of a pharmaceutical 
composition for sensitizing MDR cancer cells to a cytotoxic dt ug. 
'92. The use of a psychotropic agent for the preparation of pikarmaceutical 
composition for sensitizing MDR cancer cells to doxorubicin, wherein said 
psychotropic agent is selected firom clozapine, clomipramine, fluoxetine and 

20 paroxetine. 

93. Use of thioridazine for the preparation of a pharmaceutical composition for 
sensitizing MDR cancer cells to a cytotoxic drug. 

94. Use of a psychotropic agent for the preparation of a pharmaceutical 
composition for the treatment proliferative skin disorders which are not associated 

25 witti psychiatric symptoms. 

95- The use of 94, wherein said proliferative skin disorder is selected from 
psoriasis, hyperk^atosis and basal cell carcinoma. 

96. The use of Claim 94, wherein said psychotropic agent is a phenodiiaziae. 
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97. The use of Claim 96, wherein said phenotiiiaziiie is selected fiom the 
ffovp consisting of tfaiorida^e, peiphenazine and fluphenazine. 

98. The use of Claim 94, whmin said psychotropic agent is a tricyclic 
antidepressant 

5 99. The use of Claim 98, wherein said tricyclic antidepressant is selected firom 
the group consisting of clomipramine amitriptyline, doxepin and imipramine. 

100. Hie use of Claim 99, wherein said psychotropic agent is a bicyclic 
antidepressant. 

101. The use of Claim 100, wherein said bicyclic antidepressant is paroxetine. 
10 102. The use of Claim 101, whmin said psychotropic agent is a monocyclic 

antidepressant 

103. The use of Clahn 102, wherein said monocyclic antidepressant is 
fluoxetine. 
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